INTRODUCTION
Upon the treatment of abdominal stab wounds several modalities appear and may confuse the physician which one to prefer. The physician may utilize several diagnostic methods such as: computerized tomography, ultrasonography, sinography, local wound exploration, diagnostic peritoneal lavage, laparoscopy and laparotomy. Main controversial issues are: routine exploration versus selective approach, the timing for exploration of the abdomen and laparoscopy versus thoracoscopy for stable patients with insignificant injuries. Initial evaluation of the patient is universal and is the same as the general approach to the trauma victim. This review summarizes and compares several studies and techniques on this topic.
The treatment of stable patients with insignificant stab injuries of the abdomen remains controversial. Management has evolved from prompt surgical exploration, towards more selective approaches (1-4). Knives and sharp objects or instruments mainly cause stab wounds. Almost one-third of such injuries never penetrate the peritoneal cavity, and only 50 % of those that penetrate require surgery.
INITIAL ASSESSMENT AND PHYSICAL EXAMINATION
The initial approach to abdominal stab wounds, should begin with ABC's (airway, breathing and circulation control) as in every trauma patient evaluation. During the detailed examination of the abdomen one should search for stab wounds, their locations and directions, active bleeding, on inspection.
During palpation, the surgeon should check for signs of peritonitis (involuntary guarding, rebound tenderness). Localized tenderness may be caused by the wounding object without peritoneal violation. Auscultation may reveal a bruit of an arteriovenous fistula or absence of bowel sounds which is a strong sign for peritonitis. Rectal exam should accompany to investigate for the presence of blood which indicates colonic injury. The insertion of nasogastric and Foley catheters is important if blood is aspirated, that may be indicative for upper gastrointestinal or urinary system injury.
For appropriate evaluation of the patient with an abdominal stab wound, the physician has to be aware of the trauma mechanisms and the regional anatomy of the abdomen. The regions are usually classified in four categories:
1. Anterior abdomen: between anterior costal margins to inguinal creases between the anterior axillary lines, 2. Intrathoracic abdomen: also defined as the thoracoabdominal or lower thoracal region, which lies between the fourth intercostal space anteriorly and seventh intercostal space posteriorly to inferior costal margins, 3. Flank: inferior scapular tip to iliac crest between anterior and posterior axillary lines bilaterally, 4. Back: from the inferior scapular tip to iliac crest between posterior axillary lines (5). 
WOUND EXPLORATION
Wound exploration is applied to wounds inferior to the costal margins and anterior to the posterior axillary line. Sinography (X-ray with contrast through the wound) is an unreliable indicator of peritoneal penetration. Following skin preparation with an antiseptic solution, a local anesthetic agent is applied to the wound. A hemostat is inserted into the entry wound and an incision is made to the level of posterior rectus fascia and peritoneal or anterior fascia penetration is explored. If diagnostic peritoneal lavage (DPL) is planned, peritoneal penetration is explored; whereas when diagnostic laparoscopy is planned, anterior fascia penetration is observed. (13) . General anesthesia is favored usually for laparoscopic examination, but some centers prefer local anesthesia supplemented with intravenous midozolam or morphine. We also performed our first consecutive 45 cases with local anesthesia in the beginning, but now we prefer general anesthesia due to better patient tolerance. Scopes ranging 2 to 10 mm are used in this context, but the best view and results are with 10 mm scopes. In general 0 o telescopes are in use, but in tangential and lateral wounds 30° telescopes give better results. The surgeon has to be aware of the potential complications of laparoscopy such as: tension pneumothorax, gas embolism, hemodynamic compromise, iatrogenic injuries, missed viscus perforations, extraperitoneal insufflation and anesthetic complications (10-13).
VIDEOASSISTED THORACOSCOPIC SURGERY (VATS)
The main advantages of VATS are: evaluation of the lung, diaphragm, mediastinum, chest wall, and pericardium and its therapeutic availability. It is an expensive modality, necessitating operating room facilities. It is mentioned to be more effective to evacuate clotted hemothorax and prevent empyema formation (14) .
THERAPEUTIC MEASURES
Gunshot wounds of the abdomen cause intraperitoneal injuries in 95 % of the cases; whereas, this rate is approximately 50-60 % for stab wounds (1, 3, 5). This outcome urges many trauma centers to favor selective conservatism to routine exploration in the management of abdominal stab wounds. Shaftan (15) introduced the concept of "selective conservatism" in 1960, and Thal (16) published the first report that we know of, on the selective management of abdominal stab wounds using peritoneal lavage. Changes in methods of evaluation have reduced the number of negative laparotomies from 14-45 %, to 7-10 %. Negative laparotomy is associated with a 5 % to 22 % complication rate (1-4). The main objection to selective conservatism or serial physical examination is the potential of delay in repair of the injuries. Selective approach to abdominal stab wounds may easily be applied in teaching hospitals, but may not be suitable for peripheral hospitals with no surgical residents.
Hemodynamic stability of the patient is the mainstay of the treatment, as in all trauma victims. If the patient is hemodynamically instable, resuscitation and early laparotomy should be taken into consideration (Fig. 1) . In stable patients, the presence of peritonitis signs is also a definite indication for laparotomy. In terms of the unreliability of the physical examination in conditions such as; unconsciousness, intoxication or uncooperative patient, diagnostic tools like CT and US are valuable if surgical intervention is planned.
Abdominal stab wounds in stable patients may be classified into three groups: posterior or posterolateral, anterior, and thoraco-abdominal wounds. Flank or back injuries may and should not be approached by local wound exploration due to the thick paraspinal muscles in this region. Triple contrast CT and/or sigmoidoscopy would give sufficient opinion on these type of injuries. In the presence of an injury, exploration is planned; otherwise the patient may be discharged in a reasonable time limit. Intravenous pyelography (IVP) may also be required for the diagnosis of injuries of the urinary tract.
Stab injuries to the anterior abdomen are approached by local wound exploration followed by serial physical examination, DPL or laparoscopy. Upon the local exploration of the wound, if DPL or serial examination is planned; peritoneal penetration, and if laparoscopy is planned then; anterior fascia penetration is explored. In the absence of anterior fascia or peritoneal penetration, the patient is observed or discharged. If penetration exists; then, serial examination, DPL or laparoscopy may be preferred. The patient is observed when these methods are negative, and laparotomy is performed if signs are positive. Positive signs are accepted as: peritonitis finding upon serial physical exams; gross blood, bile or intestinal fluid in DPL; or the presence of bile, intestinal fluid or active bleeding in laparoscopy. Serial examination is recommended every two to four hours by the same surgeon or the same surgical team (3, 4, 17) . During this exam, if signs of peritoneal irritation appear, laparotomy is required; otherwise, the patient may be discharged in an average of 48 hours in a significant ratio of this group.
Lower thoracal or thoraco-abdominal injuries may be approached by DPL, VATS or laparoscopy. Laparoscopy clears the underlying pathology, by the insertion of additional trochars. If diaphragmatic penetration is not present, the patient may be discharged following recovery form anesthesia. In the presence of diaphragmatic penetration, the surgeon may proceed with laparoscopic repair of the diaphragm, spleen and liver in selected cases and with wide experience on the field (11, 12, 18, 19) .
Gluteal stab wounds should also be taken into consideration in the context of abdominal stab wounds. The gluteal region is the anatomic area bounded by the iliac crest, inferior gluteal fold, greater trochanter, and the intergluteal fold. These types of stab wounds are associated with 25 % to 50 % significant intra-abdominal injuries (5).
Mandatory exploratory laparotomy for abdominal stab wounds results in a 14 % to 50 % nontherapeutic laparotomy rate (1, 2, 3, 20). Non-therapeutic laparotomy is defined as an exploratory surgery of the abdominal cavity that reveals no or minimal organ injuries, not requiring placement of sutures, electrocoagulation, or topical hemostatic agents to cease active bleeding. Evacuation of noncontaminated blood, and hemostasis of bleeding from the stab wound site is also accepted as non-therapeutic laparotomy (20) . Some groups (21, our group), do not accept omental or intestinal evisceration, blood on paracentesis, and shock on admission as indications requiring urgent laparotomy, but many centers and algorithms still do. Evisceration of intraperitoneal contents carries a 60 % risk of intra-abdominal injury (22) . Some centers favor gasless laparoscopy, which is popularized by Smith and Fry (23) , to refrain from many complications of the CO 2 gas distention.
The surgeon has to give three vital decisions in the management of abdominal stab wounds. First is the requirement for laparotomy, second is the violation of the peritoneum and the last is the presence of an intraperitoneal injury. The surgeon has to make the appropriate choice among these techniques, in the right time.
